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O. Ehsan,1 D. Bhattacharya,2 A. Darwish1 and H. Al-khaffaf1*1Department of Vascular Surgery, Burnley General Hospital, Burnley, Lancashire BB10 2PQ, UK; and
2North West Rotation, UKObjectives. To describe a modification in brachio-cephalic fistula formation for prevention of dialysis access-associated steal
syndrome (DASS).
Design. Short report.
Materials. From September 2001 to December 2003, 32 upper arm autogenous fistulæ were formed using the ‘extension
technique’ in patients at high-risk for developing DASS i.e. diabetics.
Methods. In this technique, the fistula is formed by anastomosing the median vein to the radial or ulnar artery just below the
brachial bifurcation, thus preserving part of the blood supply to the hand, to prevent steal syndrome. All patients were
evaluated for patency, adequacy of needling and the absence of steal symptoms.
Results. Only 1 patient (3.1%) developed DASS. On investigation, he was found to have the fistula formed distal to the
origin of a posterior branch with the bifurcation further distally. Symptoms improved with revision of the fistula.
Thrombosis of the cephalic vein (6.2%), difficulty in needling (3.1%) and deep cephalic vein in upper arm that required
superficialization (15.6%) were the other complications noted.
Conclusions. The ‘extension technique’ has been found to be a safe and effective procedure for prevention of DASS, with a
good patency rate. Additional advantage of this technique is maturation of both cephalic and basilic veins.Keywords: Extension technique; Dialysis access-associated steal syndrome; Prevention of steal; Diabetes; Autogenous
proximal arm fistula.Introduction
Dialysis access-associated steal syndrome (DASS) is a
serious complication associated with autogenous
proximal arm fistulas, reported in up to 10% of
patients.1,2 Age greater than 60 years, female gender,
concomitant peripheral vascular disease, diabetes
mellitus, multiple operations on the same limb,
formation of proximal fistula or use of synthetic graft
have been identified as risk factors predisposing to
DASS.1–4 The incidence of DASS is rising in direct
relation to the increase in number of diabetics withing author. H. Al-khaffaf, Consultant Vascular Sur-
ment of Surgery, 1st Floor Pennine House, Burnley
ital, Casterton Avenue, Burnley, Lancashire BB10 2PQ,
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veins. Around 25–81% of patients with DASS have
been reported to have these risk factors.2–6
Although techniques for the treatment of DASS are
well established, prevention, to our knowledge, has
not been described. We describe a new technique that
we have called the ‘extension technique’, carried out in
diabetic patients, who are generally at a higher-risk of
developing DASS. It is simply an extension of the
anastmosis of the conventional brachio-cephalic tech-
nique further down the brachial bifurcation.Materials and Methods
Between September 2001 and December 2003 434 AV
fistulas were formed in this unit. Of these, 32 upperEur J Vasc Endovasc Surg 29, 324–327 (2005)
doi:10.1016/j.ejvs.2004.09.018, available online at http://www.sciencedirect.com onved.
A Modified Technique for Brachio-Cephalic Fistula to Prevent DASS 325arm access fistulas were formed using the ‘extension
technique’. All but one patient selected for the
procedure were diabetics for more than 5 years and
had calcified forearm vessels and/or poor forearm
veins on physical examination. The only exception
was, a young female with a high division of the
brachial artery. There were 13 males and 19 females.
The age range was from 34 to 80 years (mean 61.1
years). They were followed up for a mean time of 12.5
months and were evaluated for patency, adequacy of
needling and absence of steal symptoms.Technique
All the procedures were done under local anaesthesia
with 0.5% Bupivacaine. Longitudinal or oblique
incision at the flexure crease of elbow is used. The
median vein of the forearm is mobilized. The median
cephalic or basilic vein may also need to be mobilized
in the case of anatomical variation. Minor tributaries
are clipped and cut and the appropriate length of vein
is exposed. The brachial artery is then mobilized from
above the elbow to its bifurcation and further distally
to expose the proximal radial and ulnar arteries. Two
thousand units of heparin are then given. Both ulnar
and radial arteries can be used as the feeding vessel,
depending upon the ease of performing the anastmo-
sis. Clamps are then applied for proximal and distal
control of the vessel and an arteriotomy is done 2–3 cm
distal to the bifurcation. The anastmosis is made
between the median vein of the forearm itself and the
radial or ulnar artery in an end-to-side fashion using
6/0 prolene (Figs. 1 and 2). In case of variation, median
cephalic or basilic vein can be used. Clamps are then
released and the anastmosis is checked. Skin closure is
done with 3/0 prolene. The procedure takes 45–
60 min.Fig. 1. Diagram demonstrating the ‘extension technique’.Results
Thirty-two fistulæwere fashioned using the ‘extension
technique’ and evaluated for patency, adequacy of
needling and absence of steal symptoms over a mean
follow-up of 12.5 months.
Only one patient required surgical intervention for
symptomatic steal syndrome resulting in pain and
discolouration of medial three fingers. A fistulogram
showed a very low bifurcation of the brachial artery
with the initial anastmosis in the brachial artery at the
level of a fairly large posterior branch. Resiting of the
fistula to the posterior branch resulted in improve-
ment of pain and discolouration of two fingers. The
ring finger failed to improve with the tip becoming
gangrenous and requiring amputation of the middle
and distal phalanx.
There were three primary failures. One woman had
extremely small arteries and the fistula thrombosed
within 24 h of formation. No attempt was made to
salvage the fistula; instead another fistula (‘extension
technique’) was created, after two months, in the other
arm. In another patient, the fistula thrombosed two
months following formation, before it was needled.
We have been unable to explain the cause of failure in
this case. In the third patient, all arteries, including
brachial, radial and ulnar, were heavily calcified and it
was not possible to create any form of access.
Two patients had thrombosis of the cephalic vein.
Both had patent fistulæ with arterialised basilic vein
which was transposed and successfully needled. In
five patients, the cephalic vein was deep and required
superficialization. The vein was then needled success-
fully. In one patient, a dialysis nurse reported difficulty
in needling on one occasion. However, on fistulogram
there was no evidence of stenosis and subsequent
needling was successful.Discussion
Radio-cephalic arterio-venous fistulæ (Brescia-
Cimino) remain the first choice vascular access
procedure for patients requiring long-term haemodia-
lysis. Autogenous brachial fistulæ are considered
when there are poor forearm veins, calcification of
the distal vessels or failure of distal fistulæ.7,8
However, these fistulæ are more commonly associated
with the development of steal symptoms than the
wrist fistulæ.1
Presentation with DASS has been reported over a
time frame from the immediate postoperative period
to 1 year after surgery.2,3 Symptoms vary from mild,
such as dialysis-induced pain and coldness orEur J Vasc Endovasc Surg Vol 29, March 2005
Fig. 2. Operative picture of completed anastmosis.
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manifestations in the form of sensory loss, severe
intolerable pain with impalpable pulses, digital
gangrene or auto-amputation.2 It is difficult pre-
operatively to identify patients at risk of developing
DASS. Digital-Brachial index (DBI) has been
suggested as a useful test with a specificity of around
76%.9
Many surgical procedures such as ligation of the
fistula, banding, fistula stenosis and distal revascular-
ization-interval ligation have been described in the
management of steal syndrome with good results
being obtained with the DRIL technique.2,3,10–13
However, to our knowledge, the techniques for
prevention of steal have not been described.
In this study, we selected diabetic patients requiring
proximal arterio-venous access for dialysis. These
form a high-risk group for DASS. Normally a
brachio-cephalic fistula is created between the median
cephalic vein and the brachial artery, resulting in
arterialization of the cephalic vein. With the ‘extension
technique’, we have used the same principle with an
anastomosis formed between radial and ulnar artery,
approximately 2–3 cm below the brachial bifurcation,
and the median vein (Fig. 1). The rationale behind this
technique is to try to preserve half of the blood supply
to hand14 by using one artery beyond the bifurcation.
This can help to prevent steal syndrome. The ‘exten-
extension technique’ requires, on an average, about
10–15 min longer than a conventional brachio-cephalic
fistula to complete. Burns and Jennings15 have
reported the use of a similar technique in a wider
group of patients with the majority (71%) of them
being diabetic.
Akoh et al. and Suominen et al. have shown a
cumulative patency of 85–90% and 60–85% at 1 and 3
years, respectively in autogenous AV fistulæ createdEur J Vasc Endovasc Surg Vol 29, March 2005for haemodialysis access.8,16 In our study, there was a
primary patency rate of 90.6% after a mean follow-up
of 12.5 months.
The incidence of steal has been reported at 6–8% of
patients with autogenous fistulæ and 25–81% of these
patients have been found to have two important risk
factors; diabetes and the use of proximal vessels for
fistula.2,4,6 In our study, 96.9% of the patients were
diabetics and all (100%) had proximal fistula. Steal
syndrome was seen in one patient (3.1%) whose initial
anastmosis was found to have been accidentally
formed using the brachial artery. The technique used
by Burns et al. is similar to ours and they have also
reported no incidence of steal after a 42 months follow-
up period.15
Other frequent complications affecting the patency
of fistulæ include thrombosis, stenosis, infection,
bleeding, and flow problems.17 In our series, throm-
bosis of the cephalic vein was seen in 6.2% and
needling difficulty was reported in 3.1% of the
patients.
The anatomical depth of the cephalic vein in upper
arm can vary, which can make needling rather
difficult. This problem is worse in obese patients.
15.6% of the patients in our series required super-
ficialization of cephalic vein.Conclusion
The old adage ‘prevention is better than cure’ is most
appropriate in the case of Dialysis Access-associated
Steal Syndrome. To our knowledge, there has been no
procedure described in literature designed specifically
to prevent DASS. The ‘extension technique’ is an
effective and safe procedure which is based on same
principal as brachio-cephalic fistula formation. It is
also feasible in most of the patients being considered
for brachio-cephalic fistula, with an equivalent
patency rate. In addition, with this technique, both
cephalic and basilic veins mature at the same time and
can be used as an access for haemodialysis.
We think that this technique may go some way
towards answering the question about the prevention
of DASS. Further, follow-up and assessment regarding
long-term patency and incidence of development of
steal is ongoing.Acknowledgements
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